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J10HHU 

(57) Mso6peTe»«e othochtc* x He*TeA<>- 
6u B awnea npo»*oincHHOCTM h npeAHasHaMe- 

HO flJIB peMOKTa o6caflKblX KOnOMH M H3C- 


wmm oOboawbbhxc* nponyxTKawx unac- 
tob b siwe nep^opamm. - oeecne- 
«ei«e'3KOKO»<H HarepHana nnacrup* . Ha 
rpyosx enycxanr nwpaw . Jaxe- 
jw c ynnoTWTenbny»« sJieneHT bb h yc- 
TaaoaneBWfl hb hhx nnacrupb. 3areM 
BepxHMft Topen KHmw>ro ynnqriMTenbHoro 
MieHeHTa nwpaBinwecxoro iwxepB pas- 
M«na«rr „anpoTMB HKmneA ipaww- mrrep- 
Bana BerepMeTMMHocTM. Awny nnaerupa 
BWMMcnawT no HaTeMaTWnecxoK *opMyne, 
npoBBBOwrr sanaxepoBxy ynnoTKHTenwwx 
weneHTOB naxapa fl xoKaesux yiacrxax 
nnacTwpa m pacaHpetwe nnacrupa no Bcefl 
. pflHue nyreM cos Aaiwa MsOwroiaoro naane- 
« no, b y idiot HMTenbWix BneMewrax oaxeooB h 
b MBBcnaxepBoA sohb. Taxoc pacnonome- 
hhc nnacmpa ooecnewaer coxpaHHocrb, 
cro m oCcanMoA xohohhu b MHTepaane, 
ucna6neHKOM OTBcpcTKaw. 4 hji. 
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tooopeTeHHe othochtcb k Me*Te»o««- 
Bameft npoM-naneHHocTH , a hmchho x 
cnocooan pcmohtb oftcaflHux xohohh, a 
T axme hsojwuhh oCbohhhbbiixcb npoayx 
thbbhx nnacTOB b 3©He n 2 p*opauHH. 

Uenbo MBo6peT«HM« xnnaeTCB o6ecne- 
«e»te 3KOMOMHH MaTepnana rvtaenipa. 

Ha 4Hr. 1 H30opaxeK naxep cabobh- 

Th hb Hen nnacTupe» b tp aMcnopTHOM 
„onome»«:> «a <l«r. 2 - to • 
aanaxepoaxe ero ynnoTHHTenbKUx BaeneH 
tob xa luiacrupe; na 4«r. 3 - to me , 
„ p h npHmaTHHXoHuer-xy.acTxo. njac™ 

pp. x o6caAHOfl xoiioHHe; Ha «Hr. «• 

to me. npn saBepmeHHH n P H*aTH* xowe- 


BUX yvaCTXOB R flC^OPMHpOB BHHH CpeAHB- 

ro ynacTxa nnacTMpx a© xacaHHB -c BHyr- 
pettueA noBepxMOCTbw ©ocaAKoA xonomw. 

Cnocofi ycTBHOBKM nnacTup* b HHTep- 
sane BerepMeTHWHOcTH oocaAHoA xonoH- 
m pcanHsyeTcx cneAywnHM oopaBOM. 

Ha niflpaBnHMecxMft maxep,, Bxntwaw- 

BepXHHft I H HHXKHM 2 yiUIOTHHTenb- 

mie sneMeimi, Hemay xoTopuw pasMemeH 
nH^epeHUHanbKtift xnanaH 3, ycraHawiH- 
'BaeTca nexannHMCCKHft nnacTbipb 4, xo- 
Topuft 4«xcHpyeTC>i Ha naxepe ynopaw 5 
m 6. PaccroHHHe Memny ynnoTKHTejibWJMH 
sneHeirraHM 1 k 2 ycTaHaanHBaeTca b 

saBHCHHOCTH OT AHHKU IUiaCTblp3, ^ : 'P e " 

neiieuHoro no 3 sbhchmocth a h o6ecr.eue- 
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hum Ronnoro a axptrrua ynnoTHHTenbHbix 
MtmntOM 1 R 2 xoki;«buhh y<tacrica*&f 

tUIApTWpJI • 

Omnia onacmpx Buttapaercji b coot- 

BCTCTWH CO CJie^yWHeA 9 flLBMCH MOCTblO 


x7M t PvlCIr2fO -\ 


15 


20 


me arhba nnacrup*, w; 

1 tf ahmha RRrepBana HerepneTMUHoc ^ 

TH OdCBAKOft KO00HH4, M| 

lo|- AHMBa ynnoTHHTGJibHoro sjieMeu- 
• • ; ia rHApaBTOuecjcoro naxepa, 
7 *-/AunaB»e b rKAPaanHvecxHx na- 
' sap ax npn npuacaniu xoHueBux 
jmacTxoB nnactupff, MHa| . 
. I - paccronHHa or ycTba cxaaxHHW 
*pf> BapxBeft rpamu HHTepsana 
BerepMeTBtHocTH oOcaABoft xo- 
hohjm, MJ 
E - MO^ynb ynpyrocTH MaTepaana 
• tpy6 t Ha xoTopux npoHSBOAHT- 
cr cnycx nnacTbipH, Mia; 
C - OTHoneiHft Hapyxjioro AHaxerpa - 
x BHyrpeBHeNy TpyO, Ha xoto- 
ptix npoH3BoxtKTcj! cnycx luiacrw- 

|U - xo3*4HOTanT HyaccoRa MaxepH- 
ana Tpy0, Ha xoTopux npoHaao-. 
fparai cnycx nnacTupfl* M 
Baxep e nnaeaipex 4 cnycxaeTca^Ha 
■acocBo-xoMnpeccopRux rpyoax (He no-, 
xasam) » oOcaoRyn xonoHBy 7 x rhtcp- 
aaay 4 0 scrap mbth^zroctk , ocnaGneHHOMy 
OTBepcTMam 8« HkxrhA ynnoTHHTenbHbiA 35 
M6MeRT 2 ycraflaajiMBajoT rax, mtoou 
.tro BcpxBHft Topeq Gun HanpoTRB HHxneft 
rpaBRUW HBTCpaana 1 0 , npH 3Tom pacer o- 
rbkb Hexjgy hhxkhh topoom sepx«iero yn- 
. JioTHHTe/iBRoro aneNBRTa I h BepxHeA 40 
rpamupi RRrepBana l e coctbbht uemw 

Ry a, pastry* 2 f^^effi « YW"»**W» 


45 


yAmiHeHHe HacocHO-xoMnpaccopHbix rpy6 
npR ycTanoBC nnacrwpx. Co sabot b n ana- 
pa R^CuTO^Hoe AaaneRHe nop a ax a 2-3 Mlla 
h 9 anaxepOBUB akrr ynnoTHHTeHbie aneneH- 
tu 1 h * 2 b xoHAewx yuaerrax nnacrupa 
4 Otwr. 2). noBMnawr Aaaneme n nare- 
pe h 'pacxwpjiOT ero cHavaha ynnoTRR- >0 

TejIbBUMf sneMeRTaMR 1 H 2 COOTB€TCTBy— 

lowe KOKueebic yiacrxR hnacrbipx 
(4**r« 3), Docne *ero oTxpuBaerca ah<&- 
(fcepeHUHanbHb^ xnanau 3, npeflB apHTe/ib- 
ho HacTpoeuHbift Ha sianaHRoe AaaneHtte, 55 
h paooqeA x.axocTb» paanHpaurr cpeAKxno 
qacTi* nnacTbipa. Aaanewie a naxepe no- 
BunajoT ao pacseTRoro ? 4 r c6ecne«iHBaio- 
mero npnxaTHe xoraieBbtx yqacrxoB nnac- 


tup^i A'anemeN P K , npH 9tom cpeAHax 
sacTb nnacrupx b Mfrrcpaane l € A^4op- 
MtpyeTCfl pacMeTHbiM AaaneHHCM t^<?^ . 
go xacaHHn c BHyTpeHHefl AoaepxHocTbio 
oOcaAHoft xonoHHbi Ana HcxnmeHHx narpy- 
30x hb RHTepBan 1 0 (4Hr. 4)» B npoAec- 
ce y era hob km nnacrup* A Bwecre c naxe- 
pOM nfepeneinaeTca OTRocRTenbHo HHrep— 
aana 1 0 o6cbahoA kojiohhu na Bemmaay 
a/2, ho GnaroAapx »i6opy protu* nnac- 
wpa h cooxBeTCTBymeft ero opu bht bahh 
nepeA ycTaROBxoA orHocRTenbRo hhxhcA 
rpaxHAH RRTepB an a 1^ , xoHi^eBae yiacr- 
xh nnacTwpa t RpHxarae x odcaARoft xo- • 
noHHc, 6y«yr RaxoAHTbca BRe RRTepB an a 

1 6 Ha paBHOM paCCTOHHHM a/2 OT COOT-: 

BeTCTxyxoBtx ero rpaioot, Taxoe pacnono- 
xcHHe nnacTwpa ofiecnewT coxpanaoc*. b 
ero h oGcaARoft xonomoi b' h kt epB an *t 9 ' 
oaiaOneRRON otb ep cth avti • 

* o p m y ji a u a 0 6 p e». hh 
Cnocofl ycTaROBKR nnacTbvx « MRrep- 
Bane Re rep mbth «ibo cth oO caARoft xojioh- 
bm v BXnjowaxoxKA cnycx Ha rpyCax ima- 
paBJZH^ecxHx naxepoa c ynnoTHKTehbta*- 

MR 3 Jie MB HT RMH H yCTaHOBJieHROrO HB HHX 

nnacrupR* aanaxepoaxy ynnoTHRTenbuux 
sneMeHTOB naxepa b koRueBUX ynacTxax 
nnacmpji h pacmipeBHe nnacmpa no 
Bceft ARRRe ' nyreN cosAaRRx R30UTO«iHoro 
AaBnaRHB b ynnoTRHTenbmx sjieneHtax 
naxepoB -R b HexnaxepHoft soRe» o t n r- 
i a » H h ft c a reM f vro, -c nenb» 
oCecneneKHji 3kohohhh HaTepnana nnacrw- 
px t nocne cnycx* nnacTbrpn aepxRUfi to- 
pen BKKHero ynnoTHRTenbHoro sJieHeRTa / 
rRApaanHHecxoro naxepa pasMeiqajoT ua- 
npoTHB HKXHeA rpaHHUM HKTepBana He— 
rep Me™ who cth, a nnHHy nnacTbipn buOh- 
pajor b cboTseTCTBRH co cneAyxaxeft 9bbh- 

CHMOCTbJO 

? E (C 1 - 1) 

rAc L- ArtHHa nnacTupn 9 n; 

l g - AHMHa HHTcpaana HerepMCTMy- 

HOCTH oCcdAHOA KOJIOHHbl t MJ 

I o - Aroma ynnoTKHTeribHoro wieneHr 
* Ta rHAPasnHtecKoro naxepa, m; 
• P - AasneKHe b n< ap a ann *ie c kh x na- . 
xepax npH npHxaTMH kohucbux m 
ywacrxoB ruiacTbipw, Mlla; 

1 - paCCTOAHHe OT yCTbH CKBaXHHbJ 

ao BepxHeA rpaMHUbi HHTepBana 
HerepMCTMMHocTM oOcaAHoA ko- 
jiohhw, m; 
E - Monynb ynpyrocTH MaTepwana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

{ P /(l-2^ 
0 E.(C 2 -1)J' 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /<>. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval Iq 

P-/(1-2h) 

is the quantity a, equal to 2 ( ' , taking into account the elongation of the tubing 

e V c "V 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 «Pi until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval / 0 of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 


A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 


where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 


holes. 


Claim 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 


[figures under columns 5 and 6] 


[see Russian original for figure] [see Russian original for figure] 
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